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1. GENERAL 


1.1 piis section provided REA borrowers, consulting engineers, contrac- 

j other interested parties with technical information for 

in the design and construction of REA borrowers’ telephone systems. 

It describes the various protector and ground assembly units and discusses 
the more common applications of each unit. 

1.2 This issue, idiich replaces REA TE & CM-830i "Electrical Protection 
10^0 Assembly Units," Issue No. li, November 1968, and Addendum No. 1, June 

revised to confom with the "Telephone System Construction 
Contract, REA Form 9l 1 , revised October 1 970. The assembly units which 
^ discussed herein are described in "Specifications and Drawings for 
Construction of Pole lanes. Aerial Cables and Wires, Buried Cables and 
Wires, md Station Installations," REA Form 5l1a. Additional information 
concerning station protection assembly units can be found in REA TE & CM- 
701 , "Station Installations, " and in REA Standard PC-5 for station 
installation. 

1.3 O^e more iijqjortant changes include use of the PG9-6 unit as a light- 

in both aerial and buried plant,- introduction of the 
IM32( V^tf information on gas tube arresters for station protection: 

+W pounding underground plant j and revision of 

^ change .10i:-l:0^ copper steel wire to .128 (#8 AWG) aluminum- 
clad steel wire. No significant changes have been made in the other units. 
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1 Pased type protectors are reqiiired osly at stations served ircm. 

aoncable type plant where there is no suitable water pipe electrcde 
nor an. electric service ground which <|uaixfies as a sultigroundeci asu'irsi. 
ground. 

B’-is section fonss a bridge between tte *‘fele|*oii 0 System Gcmstruction 
Contract" and the more theoretical "8(X) Series" protection sections 
of the BEk TE & CK. It is recoamended for use by staking engineers for 
typical sitxatdons frequently encountered in staking.. It does not include 
practices to be followed in unusual or coa^lieated situations #iich should 
be specified by the borrower's consulting engineer after careful study of 
the specific aj^licable protection section. • 

2. MSCSLLM'ISDUS HiOTECTION ASSEMHLT UNITS FOR BURIED H.AMT 

2.1 Unit BM-2, Housing Ground Assembly Unit . 

2.11 ‘Hie m-2 unit consists of the necessary labor and material for the 
installation of a 1/2" x 5* grouiKi rod, graind rod ciaaiJ, and 1ihe 

required length of insulated #10 A¥G tinned copper ground mre® It also 
includes the connection of the ground wire within the housing to tile 
grounding connector. 

2.12 The BM-2 unit is specified primarily for grounding the shield of 
buried cable and wire at junctions with aerial noncable type plant, 

and for grounding protectors where required by REA TE & CM-816, "Electrical 
Protection of Buried ELant." Housings generally do not require grounding. 

2.2 Unit M-2A Housing Auxiliary Ground Assembly Unit . 

2.21 The BM-2A unit consists of the necessary labor and material for the 
installation of a grounding connector and the required length of 

insulated #1 0 AWG tinned copper ground wire from a pole ground wire to the 
grounding connector of a pole motinted housing installed on the same pole. 
This unit also includes the connection of the ground wire within the housing 
to the grounding connector. 

2.22 The BM-2A imit is specified for gromding the shields of buried cable 
and wire in pole mounted housings, for protection against power con- 
tacts to exposed aerial inserts, and at junctions with aerial wire facilitie 
as required by REA TE & C!M-8l6. 

3. GUY ASSEMBLY UNITS 

3.1 Units PEI -2, 3. U. and PE2-2, 3, h - Down Guys and Overhead Guys . 

^.11 These units consist of the appropriate size of strand and hardware 
in place. 
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3.12 These units should be specified for all uneacposed gu^, ary! also 
for e^qxjsed?*^ guys «Mch have one end of the guy attached to a 
through-bolt that supports an effectively grounded cable strand. These 
units are not to be specified for guys under other conditions, 

3*2 Ifaits FE1-2G, 3G, ^d fEg?2G» 3G, UG - Down Guys aiMi Overhead 
^ys. Ground Connection Type . 

3.21 Tltese units consist of the ^propriate size of strand, ground wirej 
grounding connectors and hardware in place connected to a grounded 

cable strand, or to a miltigromded neutral via a pole vertical 

ground wire. 

3.22 These units should be specified to meet National Electrical Safety 
Ck>de (NESC) requirements for exposed guys primarily on joint use 

poles carrying "wye” connected electric supply circuits. These units shot 
also be specified in preference to insulated guy units for eaqwsed guys oi 
nonjoint poles, provided an effective ground consisting of a cable strand 
or an JSjN is readily available. 

3.3 Units PE1-2S, 3S, US, and PE2-2S, 3S, 1;S - Down Guys and Overhead 
Guys, Strain Instilator Type . 

3.31 These vuiits consist of the appropriate size of strand, strain 
insulators, and hardware in place. 

3.32 These units should be specified to meet NEIK requirements for expos 
guys on joint use poles that use insulated guys to hold the electid 

power wire load. 

li. PROTECTED CABLE TERMINAL ASSEMBLf UNITS 

^•1 Units PGUC-10, i6. 20, 26 and PGliD-10, 16, 20, 26 - Protected Cable 
Terminal, Without Stub, Strand-Mounted . 

lj.11 These units consist of fully protected strand-motinted cable termine 
without stubs, in place and spliced. They are intended primarily i 
lightning protection of paper-insulated cables. 

U.12 These units are to be specified at junctions between paper- and 

plastic -insulated conductors to meet the lightning protection requi 
ments of REA TE & CM-8l5j "Electrical Protection of Aerial Cable," and RE/! 
TE & CM-816, "Electrical Protection of Buried Plant." 

-»See Section 650, "Guys and Anchors on Wire and Cable Lines," paragrajdi en 
tied "Guys Requiring Electrical Protection" for definition of exposed guys 
-»-»The term MGM "multigrounded neutral" is used in this section to mean the 
neutral conductor of a wye-connected electric supply system, provided the 
neutral conductor has at least foixr grounds in each mile of line in additi 
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5® PROTECTED TSMIML BLOCK ASSEMBLI UNITS 

5.1 Units PG1 It-I and H3ll^-3 ~ One- and Three-Pair Protected Teraiaal 
Blocks ® 

5®n The PGlli-1 and reiii-3 iinits consist of one~ and three«»pair firotected 
terrainal blocks with sii^e leads, moianted in place in an enclosure, 
and connected to the conductors of the cable as specified by the Qigineer® 

The arresters used in these terminai blocks roay be either SCXJ—TOlt gas tutes 
or 6 to ‘!0 mil gap carbon arresters as specified by the ^gineer® 

>J2 These units should be specified primarily for lightning protection 
to plastic-insulated cable in accordance with requireaients of RM 
TS & CM- 815 . It is intended that these units be specified onlj" for unusually 
severe exposures such as fire towers and radio towers® 

5.13 At junctions of buried cable or wire with conductor facilities of 

any type or length servir^ severely exposed stations, HIlij a^sssstolies 
should be installed in the buried plant housing, and the shield of lie buried 
cable or wire should be connected to the grounding coianector of the buried 
housing by use of a bonding harness. 

Connections from the terminal block to the cable pairs should be 
made with the leads furnished as a part of the terminal block, as 
shown on Construction Drawing 31 2-1 . 

5.2 tfoits Hj 17-1 and PG17-3 - One- and Three-Pair Ibrotected Terminal 
Blocks ® 

5.21 The R}17-1 and PG17-3 units consist of one- and three-pair protected 
terminal blocks with single leads, mounted in place in an enclosure, 

and connected to the conductors of figure 8 multipair distribution wire 
(MH3W) as specified. These units are the sair» as the PGlli-l and PG1 U-3 
units but apply to MP9M instead of cable. Different assembly unit nuiribers 
are assigned for accounting purposes. 

5.22 These iinits should be specified primarily for lightning protection 
to UPDW in accordance with the requirements of REA TE & CM-821 , 

"Multipair Distribution Wire Protection." 

5«23 These units should also be specified at jiinctions with buried plant 
when MPDW is used to extend circuits to severely exposed stations. 

5.2li Connections from the terminal block to the MPDW should be made as 
shown on Construction Drawing 312-1. 


-it - 
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6 . UHPaOTECfED fIPE TEHMIMAI BLOCK ASSMLI UHITS 

6,1 Unit FG9~6 ~ Six Pair Ifaprotected Teimnaa. Bloc k «lth Sia^e I#_ads. 

6.11 The PG9-6 unit consists of an unprotected terminal blbck, iKnmted 
in place in an enclosure or housing (separately s^jecified) aiKi 
connected to the conductors of the cable as specified by the fiigineer. 


6,12 This unit is intended to be specified primarily as a 

to connect drop wires to aerial cable ^snt, HoweTOr, HEA TO & 

8^5, Issue No. U, April 1969, and REA TE & CM- 816 , Issue No. 3, July 1969, 
haire expanded its application to cover use of this ^rannal blocic f® « 
lightning arrester in certain situations in place of a washer gap termnal 

block. 


6.13 


As a lightning arrester this unit should be specified in 

cable enclosures at junctions between open wire and aerial plastic 


cable. 


6.1 h As a lightning arrester for buried plant, this unit should be 

specified in bixried plant housings at junctions between open wire 
and buried plant, in conjuncticm with the BK32 ( ) assenibly unit. 


6.1 5 With either aerial cable or buried cable or wire^ at cable dead- ^ 
ends ^diere some circuits are extended by open wire, c^le 
should be terminated by splicing to 2U-sauge leads of ro9-^n^ blo^s. 
At open wire tap points along the cable route, enough PG9^ terminal blocks 
should be installed to terminate all pairs that are extended by op^ wire. 
The nuiiflber of cable pairs terminated should, equal the number of pairs of 
terminal studs installed. 


6.16 Where an aerial drop is used with buried plant, a ^9-6 ^rminai 
block should be installed in the buried plant housing. The 2U- 
gat^e leads of the terminal block should be spliced to the ^propriate paar 
or pairs of the buried cable or wire and the drop wire conductors sto^ be 
terminated on the studs of the terminal block. The purpose of the PG9-6 
terminal block in this application is to provide a ^ 

• inating drop wire conductors, and to provide 2li-gau^ 1^ protection 

to the buried cable or wire in accordance with REA TE & CM- 8 I 6 . 


7. GROUND ASSEMBLT UNITS 

7.1 Unit mi - Pole lightning Protection Assembly. 

7,11 The PM1 unit consists of a length of any standard type of b^ or 

insulated single conductor line wire stapled to a pole from the top 

to the butt. 
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7® 12 This iinit should be specified primarily for pole protection against 
lightning in accordance with RBA TE & CM-820, "Open Wire Circuit 
Protection*" and REA TE & CM—8l5« 

7.2 Unit PM2 ~ Pole Ground Assembly . 

7.21 The m2 unit consists of a #10 AW bare copper wire stapled from 
the top of a pole to slightly below the ground line, a ground rod 

cl.-unp, and a 1/2” x ground rod. 

7.22 The PM2 unit does not produce a low resistance ground except in 
extremely low earth resistivity areas. This xmlt, usually in parallel 

w1.th one or more EH2-1 units, may also be specified for grounding lightning 
arrester assemblies, power contact protectors, cable suspension strands, and 
MPEW support wires, idiere no MCM. or other low resistance grotmd electrode is 
readily available. (See REA TE & CK-8l5> 820, and 821.) 

7.23 The PM2 unit may be specified for lightning protection of poles 
already installed (REA TE & 01—8203. 

7.3 Unit FM2-1 - Auxiliary Ground Rod Assembly . 

7.31 The PM2-1 unit consist of a 8-foot ground rod, grounding connector, 
ground rod clamp, and a length of #10 AWO bare copper ground wire, 

7.32 This unit is specified to supplement a PM2, BH2, or PI -8 unit when 
a sufficiently low resistance cannot be obtained with a PM2, BM2, 

or PI -8 unit. This condition will usually occur in high earth-resistivity 
areas. 

7.1i Unit PM2A - Ground Wire Assembly . 

7. 111 The PM2A unit consists of a #10 AWG bare copper ground wire with 
grounding connectors and hardware, 

7.112 The principal use of this unit is to ground cable support strands 
and MPW support wires by bonding to a pole vertical ground wire 

which is connected to an IfiJN, as required by REA TE & CM-815 821 . 

This unit may also be specified in combination with FM2 pole ground assembly 
units if a MGN is not available. 

7 .113 Where more than one cable is carried on separate through-bolts on the 
same poles the bonds required at intervals are included in the cable 

or wire units and are not considered to be m2A. units. See Guide Drawing 

209-1. 


- 6 - 
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7»5 Ifolt M2B ■» Aerial Grotmd Wire Asseafcly 

7®51 The PII2B unit formerly consisted of a copper cornered steel 

wire, deadend devises, #10 AMS bare coj^r gromd Hire, grounding 
and bridging conmctors, and hardKare. Because Hire is no longer 

included in the ’’List of Materials Acceptable for Use on felef^ne %steas 
of RSA Borrowers” action has been initiated to change item "ny" of this 
assembly unit from .10U-li0?S copper-covered steel to .128" (#8 AUQ) aluminum- 
clad steel® 

1S2 This unit is specified primarily as an aerial ground wire to make 

an MGN available on a telephone pole at inspan crossings for ground- 
ing power contact protectors as required by REA. TS & CM-820. Use of this 
unit is limited to situations idiere it is impracticable to obt^n joint pole 
crossings and where it is also impracticable to reach the power pole by 
treaichingr Before specifying this imit in ^y project the acceptab2I^^ 
of the iM2B unit to the power company should be deteiwlned. This unit 
should also be specified where it offers the most advantageous means of 
obtaining the M12J ground connections required by HEA TE & CM-815 and 821 
for such uses as grounding the outer ends of aerial cable, buffer protectors, 
and MEDW support wires. 

7.6 Unit FM22 - Central Office Grounding System. 

7.6i The PM22 unit consists of the necessary ground rods, clamps, ground 
wire, connectors, trenching, backfilling, bonding the ground rods 
together, bonding to the MDP, to the electric power system ground, and to 
the water system (if available) to make a central office ground iMtallation 
which meets the requirements of REA TE & GM-810, "Central Office Electrical 
Protection." The installation should be in accordance with detailed Plans 
and Specifications. 

7.7 Counterpoise Ground Unit . 

7.71 Where counterpoise grounds are required by REA TE & CM-82$, "Situations 
Requiring Special Protectdon, " a suitable special unit drawing should 
be prepared by the project Engineer. One recommended form of counterpoise 
ground unit consists of six or more #6 AWG (or larger) bare copper conductors 
connected together at a single point and extending radially from the common 
point at approximately 60° angles to each other for a distance of at least 
50 feet. The whole assembly should be trenched to a depth of approximately 
3 feet if practicable. There are numerous other acceptable forms of counter- 
poise that may be used where indicated by local conditions. 

7.8 This unit should be specified only idiere a low resistance ground is 
required and it is impracticable to obtain it by means of a connection 

to an MGH, buried metallic piping system, any other existing low resistance 
ground electrodes, or driven groimds (Rl^ IE & CM-825)* 


- 7 - 
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8. MiscmANSDus Assmai units 

S»1 Unit M32 C ) - Open Wire Jmcfeiou gi'&h Bariad' FLant « 

6,11 The n02 ( ) is a new miit ccsasisting of #lli gaaga briille wirej, 

bridging coaiKctorSj bzldle rings and wire guard in i^ace as ahosm 
on Construction Dradag 970. The figure within ^the parentheses desigsmtes 
the miffiber of open wire pairs . : This unit iaclusfes the conuestion ©f the 
bridle wire to both the line wire and to* the studs of the tsrndiMl bloclc 
or blockr -(separately specified^ within the buried pl^st housing. Nuisiber 
1 b^dle wire is used in this asse^ly becsase aii^gaug® fuse links ■ 

c^ra^provided on the separately specified teirainal blocks. 

8.2 Underground Gable Bonding and Groun<M.a8...,-&rr^e»t . , 

8.21 The shields of undergrotsid cables in a 'duct system are required 
to be bonded together in BVBxy nanhole where ■ splicing is required.® 

There is no specific assembly unit assigned to this bonding® b€8t.di33g 

materials necessary, consisting of bonding ribbon and bonding '■ ribbro elaa^JS 
and/or #10 AMS bare copper ground wire and clamps, should b® tostell^d in 
manholes as directed by the Bigineer in each saniiole as part of fection U - 
Underground Cable Assembly Unit, in. REA Form 5i1d, **Sp 0 C 3 .fiea.tioas and 
Drawings for Underground Cable InstaU.ation. " 

8.22 Where required, the Underground Cable Assembly Unit shall also 
include grounding of cable shields as specified by the Er^ineer. 


9. STATION PROTECTOR ASSEMBLY UNITS 
9.01 General 

9.011 The selection of station protectors and station protector grounds 
should be in accordance with Tables 2 and 3 of REA TE &. CM»701 . 

All air gap arresters used in station protectors shall be tdiite-coded units 
(nominal 500 volts dc). Gas tube station protectors not previously mentioned 
in this section shall be equipped with nominal 3^0 volts dc breakdown tubes. 
In all instances grounding and bonding conductor runs should be as short as 
practicable and should be run as straight as practicable. Except in unusual 
situations, grounding conductor runs and/or bonding conductor runs should not 
exceed 35 feet in length. 


9.012 Puseless s tation protectors should be used rather th an fused type 

nrotect ors except ^diere stations served by noncab le type jd^t can- 
nnt. nrovide d With a ground to ' T'^Uitable metallic water pip e and/orjn 
MGN. Acceptable ga^’Tube station protectors are always of the fuseless type. 


- 8 - 
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9®013 fte latloaal H.ectri.Gal Code (MSO) reqaJjres coardissatioa 

between open wire MPIM or cable circnit c©»taetors ^^s@d* to 
power contacts in excess of 300 volts to ground, and tbe drop -aires pro» 
testor, ami ground wire, for all fbseless protector iastallatioaso "slhea 
conventional #1 8 AWJ drop wire is used, the fuse Uaic aay consist of (1 } 
the exposed conductors theis^elves if #2li AW or' smaller, (2) # 2^4 AW copper 
leads, or (3) #20 IMG 3C^ conductivity bridle wire. EEA- coastraction 
practices provide suitable fhse links for this purpose. If Figure 8 drop 
wixe (#17^ A¥Q copper) is used, the fuse link may consist of item (2) or 
(3) above or #19, § 22 ^ #2li, or #26 AilG cable conductors provided the station 
protector is included on the "list of Materials Acceptable for 0se on Tele- 
l^ione Systems of REA Borrowers." Fuse links are not requii'ed for stations 
served by buried wire (used as buried services) ft-om- une^^sed bariad plant, 
but are required between aerial drop wires and buried plant. (Sea SE& TB & 
CM-*816) See Constroction Drawing 952 in Form 5l1a for protection of buzlsd 
wire and cable frcmi power contact to aerial inse3rts. 

9.01 li Additional information on subscriber station protection can be 

found in REA Form 5l1a, REA TE & {M-701, and 8C^ "Subscriber Station 
Protection," and REA Standard PC-5* Phseless station protector assOTsbly 
units are identified by the suffix ”F" after the basic unit d@sigaati«i. 
Grounding arrangements are the same for either fuseless or fhsed type pro- 
tectors and are included in the drawings in REA Form 5l 1 a* Fused type pro- 
tector units are discussed in Paragrsqph 9*lit* 

9,01 5 Where a station is served by buried service wire (BKB unit), con- 
nection of the shield of the buried wire to the ground terminal of 
the. station protector in accordance with Drawing 962-1 of RM Form 5l^a is 
required as part of the BKB unit. 

9*02 Unit Pt -1 F - Outside Fuseless Station Protector (Metallic Pipe 
System Ground) . ■ 

9.021 The PI -IF unit consists of an outside fuseless type station protector 
and a ground connection to a water pipe. 

9.022 This is the preferred gromding arrangement if the water |d.pe is a 
suitable ground electrodei«^ and should bo used ^dienever practicable 

regardless of the type of electric supply system if the electric service is 
gromded to the same piping system. 

liExposed is denned as being in such a position that in case of failure of 

supports or insulation, contact with another circuit may result. 

■» »Tn order that a water pipe may be considered a “ground electrode" it must 
be cold water pipe of a ccaxtinuous metallic underground water pipe system 
having at least 10 feet of buried metallic pipe. 


9 
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9 a 023 IMs mit may also be speciHad ia biaildlags eqaij^d «3.tla coa- 

■tiHuoas meballis pipes ni.'bhiii "fclie iRsH^Jig b!i« ai^HCfeaHic 

pi »3 or iaauLated joints between the buildiag aai well or mainj, proidded 
(1 ) the E»tallic pipe can be reached with a short #lli. MG iasiilated copper 
ground wire mn {less than 15 feat)^ and •{2} the b tillclin g is ser^jsd by an 
M® power systffli uteich is ^nded to "ttie metallic pipe and in addition is 
grounded to a driTOn rod. 

9.02li This is also the preferred ground idiere there is no electric serd.ce ■ 
at the prendses nr disre there is no electric serd.ce groundj pro» 
vidsd the water pipe is a suitable ground electrode. 

9.03 Iftiit PI-IAF -» Outside Fuseless Station Protector'* (tfetsllic H.pe 
~^stea~Ground with 'toid "to'^ectric GroundT . 

9.031 “l^e P1-1AF unit is siisillar to the P1-»1F unit except that is includes 
a #6 AM/ bare copper bond to the electric serd.ce ground® 

9.032 !Hie P1»1AF unit shotild be specified in instances where ths bailding 
has a suitable water pipe ground electrode and a separata electric 

service ground electrode, but Ihe two are not bonded together. 

9.033 The P1~1AP unit should also be specified where a building is equij^d 
with continuous metallic pipes within the building but hadng non- 

metallic pipes or insulated joints between the building and the well or main, 
prodded (1 ; the metallic pipe can be reached with a short #1ii A¥G insulated 
copper wire run (less than feet) and the electric service grounding con- 
ductor can bo reached from some other point on the metallic pipe with a short' 
#6 AMQ bare copper wire run (less than 8 feet), and (2) the building is 
served by an power system (whose grounding conductor is not already 
bonded to the metallic pipe). 

9.0!i. Unit P1-2F - Outside Fuseless Station Protector (Electric System 
^ound). 

9.0i|,1 The P1-2F unit consists of an outside fuseless type station pro- 
tector and a buried #1i; A¥G insulated copper gromd wire connected 
from the protector to 'the ground rod of a multigrounded neutral (M®) 
electric service. The trenching distance generally shoxild not exceed about 
30 feet. Insulated wire is required by the National Electrical Code (NBC) 
for that portion of ground wire runs attached -bo the building. Insulated 
wire is specified by REA for the buried portion to avoid splicing and to 
reduce the number of stock items required. 
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9oOli2 ?Ms ssthod of groimding slrsialfi b® ■'.-.sad ai *'' 

seri?^d bj sn 1 €M type of electric ser^ce '^djsk 
c'iiiitable watgr pipe eleclirodes if it is msr® scsKorsisal ■&€£: 2 P==jT :rc 
& 'FI -3? aiito !Siis Tinit may also be s 04:jj «4» ed if it is isiprastiealis to 

use the «tiiod described in the ?1 “1 1 -^ait or if a© "dster 
the premises® 

9»Oii3 The collection to tfes rod ^oiiLd be aisd® beloiif 'tLs cl&etric saralcs 
_groiind clasup by me^is of a grctiad it« ®*si5 ® ® Site sla cfeis 

service cr o-^jid elaap should not be looseaed or dls'teis.bsd 3.a. gg? 'aag^ j iltes 
TBcvS'Z-et a jaw type groisici clartp* As ef April t-hir?” ra® 10 

of a s'aitable jaw clampj for use ©a copper or copper'^scrsrd'f 
rods® Until such tiaie as a supplier is listsd is tJss Id&fe of MrJsrials for 
this application^ the Ei^ineer should specify a^ii^eatiss of tZris vr.v:.;;: ';© 
req-uire connection of tte telepfeone grounding c6nd.ii?r.!or to ''<Pa fl'-'jA'zz ' 
service grounding conductor by wesS'S of an itsjsi grcrsrvf C'.,jSi2:,x" 
instead of connection to the grcsad rod® 

9.05 Unit P 1 ~ 3 F “ Outside I\isel3ss Station Erotection fSectri?- f:v-. 

Ground)® 


9 « 05 i Ihe P 1 - 3 F unit consists of an outside fuseless sn-ter 

and a #lli AW insulated copper ground wir® casnectsd f y.Ti® 
tector to the grounding conductor of an type of elect?:!?: si'zrfi^Ti.s:^. ’Mm 
horizontal distance betwen the protector and the eiectrle oe:?"rlco 'p,' r';i , 'idling 
conductor generally should not exceed ^proximtely 35 Tiu f_ 3 :? 7 ’V'id ■sdre 

in this unit is run on the side of the building and is coaas-ctscl to iihs 
electric service grounding conductor by means of a compressiaa sermector® 

9*052 This unit is electrically equivalent to the FI- 2 F unit 'ad should 

be specified in _ preference to a P 1 ~ 2 ? unit #ien it is i»re ecoaoaical, 
or where trenching is ijj 5 )racticable, auid where the appearance of the ground 
wire run on the side of the building is not ob jectionasl® ® li local aTiiiihoritiei 
object to the connection of the telephone ground wire to tbs elostrl'S p’ounding 
conductor, specify a special unit which provides for connection of the tele- 
phone grounding conductor to the electric ground electrode as described in 
Paragraph 9»Oli3» 

9.06 Unit PI-J 1 F - Outside Puseless Station l¥otector <- Ground Rod with 
Bond to Electric Ground . 

9.061 The P1-iiF unit consists of an outside fuselsss type station protector, 
a #lit A¥G insulated copper ground wire, a ground rod, and, a buried 

#6 AWG bare copper bond to the electric service grounding condustor liiaere the 
trenching distance does not generally exceed about 30 feet. 

9.062 This unit provides the preferred method of grounding only in ths 
following situations: Where (t) no metallic water pipe of type 

of water system is available, (2) the electric system is other than an ^n&M 
type and the service is grounded by means of a driven electrode, and (3) a 
P1-5F unit would be objectionable® This unit is normally specified only at 
stations served from cable plant (aerial or buried) or burled wire® 
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-y_s, tay slsc ‘De specified as a second or •fcblrd ciiaice ^ 

'^ladfer esrtcisi coadi^ons® C^® '£^1® < of Rsai SE & ) 

'^.ji feseless Protector CClromd Rod ted to 




fT’i; 


4*. 


mkt consists of an o^sids ftaseiess typ® station pro- 
^ a #lii. A15 insulated copper ground iidr®^ a gromd rod^ and 
& ^ i!,V” ir-? ccoper bond to th® electric service groundiisg conductor j 
•■ I - iii,?: 'laoxital distssce 'tetsi’esn ths protector and elec cri.c service 
grr-ix lead ;'c8S not generally esrceed approsdjsately 35 feet# 

'9aO‘'^2 '.ul.£ 'XiXt is equivalent to the Fl—i^ unit esffiept^that i^s bonding 

cuiid‘ict&x is nm ea the side of the building ^sx>®aj3. oi beii^ 
fm sa» Maiitatioas in use apply to the PI “5F as apc.'iy to fee 


l‘ 


‘2he 


W- 


unit should be swclfied in preference to the FI -hi 

- - _ 


unit ^ 31 B ’arei-iching is is^rac&icable and where the ^pearance 
coRciuctor iron on the building is not objectionable « 


There are no 


Lonsser PI "6? or PI assembly miits » Use these 

® ^ « » -a ««s Esa's,.. _ S' .iu » 


'salts or their equivalent is no longer i^nnisslble® These miits 
consisted of & station protector and a #1I| grotmd wix*e connected only to 
a single driven grotmd rod. They were included as •*last resort” units 
in issues of Form 5l t prior to February 1 968. 

9 #09 Unit P1«»7F - Tnalde Fuseless Station Protector (H.j» ,^ggtgi!^ Ground)# 

9.091 The ?1 -?F unit consists of an inside mounted fuseless type station 
protector and #lii AHG insulated copper ground wire connected to a 
water pipe groimd electrode# 

9 #092 unit way be S|»cifi0d where an outside mounted protector is 

likely to be daniaged frequentlyj such as in a narrow alley 5 or 
idaere there are serious objections to an outside moxinted protector frcsa 
appearance considerations. Use of this method of station protection 
also be desirable instead of outside mounted units in severe atsaspheric 
corrosion areas. 

9.093 Ihere a protector is mounted inside a building on which insj^ated 
drop wire attachments are required, the drop wire imst usually 

enter the building through an insulating tube, ^e Gallic 

be omitted ^diere the entering conductors are enclosed in a grounded metallic 

shield or pass through masonry. 

9«10 Unit P1~8F - Outside Fuseless Station Protect ors (^ound Rod wi;^ 
Smi^o Water Pipe) . 

9.101 -me P1-8F unit consists of an outside fuseless type station 

a #11t AW3 insulated copper ground wire, a ground rod, ^d a #1h ^ 
insulated copper bond to a water pipe that does not have a 10-foot leng 
buried metallic pipe. 
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9.102 This unit is not a 'preferred unit becsnse it does not use a 
preferred ground. It ^(»ild; therefor® jf be airoided wfeereTOr it 

is practicable to obtain a preferred ground. 

9.103 The application of this unit is restricted bj the SBC rules for 
use of fuseless station protectors ^ to stations serrodr either 

directly by a cable having an effectively gromded aet^ shield* ©r by 
drop Hires connected to such a cable. 

9.1 1 Unit PI ■-9F ~ Outside FUseless Station Fro^etor (Ground Rod with 

Bond to Water Pine Sd~^"'''l^ectric' GrotmA'I T' " """" 

9.111 The P1-9F unit consists of an outside fuseless type station protector, 
a j^^lii AWQ insulated copper ground wire, a grouM rod, a #ll 4 ISTO 

insulated copper bond to a water pipe which does not quslify as a suitable 
ground electrode, and a trenched #6 AWES bare copptsr bond to an electric 
service ground rod. 

9.112 This imit is intended to be specified primarily in situations where 
(1) the telephone drop wire cannot be brou^t in close to the 

electric service ground, (2) the electric service is grounded to a (fcS.TOn 
rod and is not bonded to the water piping system, and (3) a continuous 
metallic water piping system exists within the building but has less than 
10 feet of its continuous metallic length buried. (Notes This situation 
frequently occurs where nonraetallic pipe is used between the building and 
the well.) Except for the situation described in 9.11 U this unit is 
normally specified orOy with non-I!ffl electric systems. When ^^ecified for 
application with non-M3N type electric systems, fuseless protectors may be 
used if the station is served from cable type plant. 

9.113 Paragraph 9 .01*3 applies also to this unit. 

9.1 lU This unit may also be specified where no electric service ground 
exists in or on the building but an MGN ground exists on a nearby 
yard pole, and conditions are favorable for trenching. 

9.12 Unit P1-10F - Outside Fuseless Station Protector (Ground Sod with 
Bond to Water Pipe and to Electric Ground) . 

9.121 The PI -1 OF unit consists of an outside fuseless station protector, 
a #lii AWG insulated copper ground wire, a ground rod, a #lli AWS 

insulated copper bond to a water pipe, and a j?l6 AWG bare copper bond to 
an electric service grounding conductor. 

9.122 This unit is equivalent to the P1-9F unit except that the #6 AWG 
bonding conductor is run on the side of the building instead of 

being trenched. The P1-10F unit should be specified in preference to the 
P1-9F tmit where trenching is Impractic^le and ^ere the appearance of 
the conductor run on the building is not objectionable. 
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9,13 OtttsMe ssiltipair feseless station' i^otactor asseiiialies of 

2 to 6 protectors are now available and are reecEiaeodsd ©f 

Tailtipls ir-st^latioas cf single«»pair prcteetors on baUcHags served by 2 
to^6 lines IaM,de iso'anted sHaitipsir foseless protector assemblies 
able frcaa 2 pairs to J6 pairs are also available and are racow^adted tdiere 
a awsber of stations are seirmd tram. & cable brcsigfef directly iat© tte 
Imlding* SLectrfx^aHjj eacfe protector is eqcd’j^eist t@ a sia^e pair 
Aiseless station protector. See lEA Standard K;»5 s ‘®Sfcatioa Installatims, " 
for install details. 

9^11^ Units P1<»1 throtigh P1-$ and P1»8 tbro»tpit Pt -10 . 

S.liti fbese units are identical to tlie PI -IP tbroogh PI-^F azrd. Fi-8F 

tlirongh PI — 1 Of units except that they include fdsed type isrotectors 
instead of f useless type protectors^, Maintenance of fused protectors 
is sore expensive than fuseless ^'otectors^ the protection alTorded to Uie 
jressises is not as good as that of Useless protectors, and if the fuses 
blow before a power contact is deenergised a fesed protector constitutes a 
personnel shock hazard that 'would not exist with a foseless protector^ For 
these reasons fesed type protectors are permitted only tmder tlie conditicms 
stated in paragr^h 1 .li and 9.012 herein. See fE & CM-8o5. 

9.1ii.2 There is no PI -7 tmit, Pased type protectors should not be 
inside because of maintenance consideraticHis. 

9.1li3 The principal application for the PI -8 unit is in situations idiere 
(1) an electric service ground does not exist at the premises, (2) 
a water system exists but does not qualify as a suitable gromd electrode, 
and (3) the station is served by noncable type plant. 

9.19 Gas Tube Station Protectors 

9.191 Gas tube station protectors which have been accepted by m ay be 
used in place of carbon gap type fuseless station protectors in 

locations where experience has shown maintenance of carbon blocks to be 
excessive. Gas tube station protector installations are sub;|ect to the 
same limitations and must meet the same requirements that are applicable 
to fuseless station protectors equipped with air gap carbon arresters. 

9.192 No assembly unit designations for gas tube station protectors are 
included in the present Form 9l1a, The Engineer must, therefore, 

assign special assembly linit designations if gas tube station protectors 
are specified. The suffix letter ‘*G" is recommended for this purpose in 
place of the suffix "F. '* 

10. m ARRESTER ASSEMBLY UNITS 

10-1 Units P3~1 and P3~9 » Li^tning Arresters, Single and Fj-ge-Pair. 




10.11 


arrester asseMhltee 

copper ““3 S“‘'po1eTn.^‘^pSr»5=’k? ’flLISt^r 

SST” ^„3^„l3r;r ^nr333a3!^“'« 

10.12 These ^ts should be specified primarily rfiere UrhtnlPE "buffer" 

protection xs needed for paper-insulated cable on TOnloint use 
open mre leads. The yellow coded arresters should be specified bv tl-ie 

« + + buffer’ protectors on circuits equipped with power contart 

wSd'^’l 5’’® deSend. Th3ir use 

functl™ L^!m 3 3, *»=»“« the Power contact protectors will 

lunction as cable buffer protectors (REA TE & GM-815 and 820). 

10.13 ^e P3-1 and P3-5 i^ts equipped with blue coded arrester units 

tectlon where the Engineer has specifieci that pro- 

ta3S33e?c£?3 pSn“ enp-tected cable tenainal on pspeJ- 

1 1 . OPEN WIRE HiOTECTOR ASSEMBLY UNITS 

~ Pow er Contact Protector. Single Pair with 


11 .11 


11.12 


^ single pair power contact protector 
with leads, hardware, and connectors. 


This u^t should be specified principall 7 on open wire lines for 
«K 4 . 4 4 protection against power contacts. It is the principal device for 
obtaining the requr^ed coordinated electrical protection in the event of 
a ^wer contact (See REA TE & CM-820 for fUr?her info^?iS on^e 
application of this unit.) 

¥3Je Drai n age liriit (Inditctor-Capacitor Ty pe) 

Joint Use (Connection to Grotind Rod) . — ^ iiSZ 

11.21 The P6-1A unit is a crossarm mounted unit consisting of an open 
wire single inductor-capacitor type of drainage unit, with bridle 

wire, connectors, ground wire, ground rod, and hardware. ‘ 

11.22 unit provides drainage for one joint xxse open wire circuit, 

stninrr ^ Specified On circuits requiring drainage ^ch are 

. than Mtai type power circuits. (See REA IE 

& CM-t}20 for additional information on application of this unit.) 

M> P6-1C - Open Wir e Drainage Unit (Inductor-Capacito r Troe) 

Joint Uaelc^ction to MGnT . ^ 
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11 .31 The P6»1C unit is identical to the I^tA unit except that it is 
grounded by connecting it to a pole -vertical ground wire con- 
nected to an MCRl. 

1 1 .32 This unit should be specified on open wire eircnits requiring 
drainage idiich are starring on poles carrying MOH type power circuits. 

(See REA TE & CK-d20 for details on the application of this u^t.) 




